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SUBJECT SR/MATHEMATICS/Differential equations CARD 1/3 PG - 501 
AUTHOR IMANOV S.N. 
TITLE On the determination of the characteristic exponents of a linear 


system of differential equations with eriodic coefficients. 
PERIODICAL Doklady Akad.Nauk 109, 1102-1105 (1956) 
reviewed 1/1957 


Let be given the systen 


(1) = = (a + mF(t, pods 


Here x = (xyse+e9%Q)8 A= We,,l (j,dmlyecegM)y Bas constants; F(t, ») - ne, A 


(j,imtyeeoyM)s Poa continuous functions being 2K -periodic in t, which are 
analytic in for o<)m| <p*e Let the equation 

(2) Ja - EA\= 0 

have k<n roots which are eitner equal A, or differ from A, by + xn Y-1, 

N integral. Let the systen 


(3) (a - Bd) 


admit m&k solution groups 
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Doklady Akad.Nauk 109, 1102-1105 (1956) CARD 2/3 PG - 501 


x(t) a si x(4) - ft tp OU aa 


Va-1 .) 
eee Y= Cay te ee er + gh “0 (Py = pps 


where Y are periodic vectors with period 2W and vy, are integers which 
satisfy the condition vy, + V> +++. +V,= k. Let Y; (j=n1,...,m) be 


linearly independent periodic solutions of the system conjugated to (3). 
Then 


(gf? --y,) = 0 (Gatyereg Vth 1, jut,2,000,8) 


(pf: 3) = 545° 
The characteristic exponent, which for Pp" © changes to the root AY be 
a, +&( m) («(0) = 0). Putting 


and 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


Tis Mites MST SL oh 2 Pea a: Ble Te a Ae EN ER RE BRR Ae ete eet aad St ees Geri 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9 


Doklady Akad.Nauk 109, 1102-1105 (1956) CARD 3/3 PG - 501 
raid 


n 
1 
*5* =) 2, fag tO) Wes Pay at 


° 
ad ‘% ven 
B =|», ,| r] x- {a pereg HX }, \ {Payeeees Pon § ’ 
then the theorem holds: If B rf QO, then the analytic form of the function 


x(M) and the first terms of its series development in terms of integral 
or broken powers of Yi agree with the roots of the equation 


[AB - EQ = 0. 


From the proof of the theorem the author obtains a further assertion: If 

Ya" Vo = eee = v. = 1, then to a simple root a, of the equation 

JB-8 @|= 0 there corresponds a characteristic exponent A= A,+ Mt (ed 
being analytic with respect to i: 


INSTITUTION: Public University, Ural. 
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AUTHOR: Shinanoy, ei. (i verdlovsk) 4C-21-2-12/22 
TITLE: Oscillations of Quasi-finear Systens With 2 Won-Anelytic 


Characteristic of the Non-Linearity (Koletaniya kvazilineynykh 
sistem s neanaliticheskoy kherakteristikoy nelineynosti) 


PERIODICAL: Prikladnaya Matematika i Mekhanika, 1957, Vol 21, Nr 2, 
pp 244-252 (USSR) 


ABSTRACT: The author considers the system 
ax 
(1) CH = OlyX, torre tO x +P (tix prey ) (sxt,..yn)y 
where a are constants, Er are continucus and periodic 
functions in t (period 2' ) and continuous functions of x, 
x€Gand, y~< viene The FS satisfy the conditions of 


Cauchy-Lipschitz with respect to x. 
In earlier papers, Malkin ‘Ref 2° and the author Ref 4] have 
determined the periodic solutions of (1) for the Case of re- 
sonance if the conditions for the existence of a unique 
periodic solution were satisfied. In the present paper 2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


"APPROVED FOR RELEASE: 08/23/2000 psa rd teh eee 


SS pA ET 7 ge Ene if 


ET EEN Grier 


FO AEE ETE ETC ON EY RE REE ET OD 


Oscillations of {uasi-Linear oystens vith a Nor. 40-21-2~12/22 
Analytic Characteristic of the Non-Linearity 


method for the determination of the periodic solution of (1) 
is propcsed being independent of this condition. The author 
establishes necessary and sufficient conditions that (1) has 
& periodic solution which for." = 0 goes over to one of the 
periodic solutions of the Generating system. The knowledge 
of the genera solution of (1) in the neishborhood of the 


meters has to he determined. For the solution of the auxiliary 
System an approximate method is given. In some cases the ob- 
tained épproximations are sufficient to prove the existence 

of the periodic solution of (1), and with the aid of these 
approximations one may obtain an approximation for these 


periodic solutions of chs There are 4 references, 3 of which 
are Soviet, and 4 Anerican, 


SUBMITTED; January 5, 1955 
AVAILABLE: Library of Congress 


1, Cauchy fmotions—Applicatiens 2, Lipschita functions 
Card 2/2 -{pplications 
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AUTHOR: 
5 montanes 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Shimanov, S.N. s0v/140-58~-4~29/30 


Marcas oe 
On Almost-Periodic Solutions of Inhomogeneous Linesr Differential 
Equations With Retardation (0 pochti- periodicheskikh reshaniyakh 
neodnorodny«h lineynykh differentsial‘nykh uravneniy s za 
pazdyvaniyem) 
Izvestiya vysshikh uchebnykh zavedeniy.Matematika, 1958, Nr 4, 
pp 270-274 (USSR) 


The author considers the system 
az(teE). ax(t+T) + bx(t) + f(t), 


dt 
where x is a vector, a and b are constant matrices, f(t) ~{e,(t), 


fo(t)s---£,(8)} is a vector with almost periodic components te 


yit 
which there correspond the Fourier expansions f (t) ~24,, rae 
, J 
Theorems If the roots “, of the equation (>) sleet Eo sn]e 0 


k 
satisfy the condition Re a, <-2%<0 (% =const>0) and if f(t), 


£3(t) are almost periodico, then it holds: 1) (1) has one and only 


one almost periodic solution 
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x(t) dF Sent Yt) 


71t 
V ket avi) ey ( 


Sai,. : oc 
where Ae, are the algebraic complements of ¢ , 2) sity] Ak, 
where M is the upper boundary of f; and £) on (--oc , as, and 

A = const. depending only on a,b, > and not depending on f(t), 


There are 3 references, 1 of which ts Soviet, 1 Danish, and 
1 Italian. 


ASSOCIATION: Ural'skiy gosudaratvennyy universitet imeni AVM. Ger‘kogo 
(Ural State University imeni A.M. Gor'kiy) 


SUBMITTED ; January 31, 1958 
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AUTHOR: ~ 
TITLE: 


PERIODICAL: 


ABSTRACT? 


Card 1/3 
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Shimanov, 3.N. (Sverdlovsk) SOV/40-22-3~11/21 


On the Determination of the Characteristic Exponents of 
Systems of Linear Differential Equations With Periodic 
Coefficients (Ob otyskanii kharakteristicheskikh pokazateley 
sistem lineynykh differentsial'nykh uravneniy s periodiches- 
kimi koeffitsiyentami) 


Prikladnaya matematika i mekhanika,1958,Vol 22,Nr 3, 
pp 382 - 385 (USSR) 


The author investigates a system of linear differential 
equations of the following form s 


dx n : 
1 } 
mo TED (gy Mf gg (4) See tatpeom) 
i= 
here the a4, are constents, the fai are continuous and 


periodic functions with respect to the time and analytic 
functions with respect to the parameter 4%. Two theorems are 
derived and proved which are important for the determination 
of the characteristic exponents for the solutions of the given 
systen. 
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Theorem 1 : To the simple root Tiwich Gt the equation 
. Wd _ 4 Oe 
tT ee ee 
M57 ox > tg0' [(+19) Pej Yai at] 


corresponds 4 characteristic exponent of the form : 


2 
Doe Ky t pak 4 peo Oy + roe 
which is analytic with respect to the parameter (v. 
Theorem 2 : With 
) ae 
é da at 

re (c,e++et,) = a4 | Ly (C4 ++++eqe/”10)| = 0 

dj * 20 
there holds the following theorems Ifde&* is a simple root 
of the equation 


(k) 
1 Py o 
Jes ~ 3, 5(%) =o 


Card 2/3 then the characteristic exponent corresponding to this root 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


"APPROVED FOR RELEASE: tes enna SEE RDRSO POptehoOtS eos ucer 


1 nena eco SEIU ROSIE BAPEREA ETHOS 
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of Systems of Linear Differential Equations #ith Periodic Coefficients 


is an analytic function of the parameter “ of the form 
k 4¢ ke1 | 
Aw dy + phe + Wray tree ° 


If a multiple root exists, then the characteristic exponent 
has the form 


A= A, + pak Gy eee e 


There are 3 references. 2 of which are Soviet, and 1 ia 
English, 


SUBMITTED: February 2, 1956 
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AUTHOR: Shimanov, S.d—-"~ sov/20-125-6-7/61 
enone 
TITLE: On Almost Periodic Oscillations in Hon-Linear Systems “With Retar- 


dation (0 pochti periodicheskikh kolebaniyakh v nelineynykh 
sis .emakh s zapazdyvaniyem) 


PERIODICAL: Doklady Akademii nauk S55R,19995 a 125,Nr 6 
1203 - 1206 (USSR) 


ABSTRACT: Let the system 


(1) 2 . a a,x (t -7) +€ F(t,x(t -b,)>- veogx(t-%)s €) 


be given, where x(t) is an n-dimensional vector, a, a constant 
quadratic matrix. All the roots of 


k 


(2) | 2 a, e 
jar? 


are assumed to satisfy the condition Re Ae 2a <0 « 


cara 1/2 F are almost periodic functions of t and satisfy the Lipschitz 
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On Almost Periodic Oscillations in Non-Linear S0V/20-125-6-7/€2 
Systems With hetardz:ion 
y condition in x ; 1X,/< R. 


Theorem : There exists an €*(R) so that (1) possesses a unique 


almost periodic solution for every {£] < E* (py : 
The theorem generalizes a result of G.I. Biryuk. A somewhat 
more complicated statement of I.G. Malkin is generalized in 
a& similar way, 
The author mentions i.N. Bogolynbov. 
There are 4 Soviet references. 
ASSOCIATION: Ural'skiy gosudarstvennyy universitet imeni A.M. Cor'kogo 
(Ural State University imeni 4.4. Gor'kiy) 
PRESENTED: January 15, 1959, by N.N. Bogolyubov, Academician 
SUBMITTED: January 8, 1959 
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AUTHOR: Shimanov, S.N. 
TITLE: Oscillations)'of Quasilinear Autonomous Delay Systems 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol. 3, No. 3, pp. 456 = 466 


TEXT: The equation of motion of the autonomous system considered 
is in the form: 


dx(t} s ; ‘ 7 
= ayx(t - T) + uXix(t - TL), .6-, x(t - TL), wy (2.2) 
dt 
o=l1 
where x(t) = *y (), ereiary x(t). Z ff 
a are the matrix constants and 
X = Xi, eran Xn) ° 
The functions Xx), Swe xX, are differentiable with respect to all 


the (rn + 1) variables. The quantities Gq Co and % are 
Card 1/5 
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constants characterising the delay in the system. It is assumed 
that the characteristic equation is in the form: 


‘ r Mae x 
\ > aye Oe BX 
‘g=1 


and this has roots in the form i = Now =] » Where NV, are 


oO (1.2) 


integers and w is a certain number. It is assumed that all the 
roots are simple and that at least one of N, £0. The number 


of roots is m and the solutions corresponding to these roots are 
Siven by the generating system defined by Eq.(1.3). The solution 
corresyonding to the zero root is in the form of Eq. (1.4), where 


A, a, constants. On the other hand, the Solutions defined by 


Eqs (1.5) correspond to the roots Nw J-1 and “Ne S24 . ae and 


D. in Eqs. (1.5) are constants. The generating solution having a 


Card 2/5 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


PE ROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9 
a ea ash Pee are 2 G1 Psi a ae Ve So een Se sca 


SPAe I RESETS o2 epee Series a 
E amis uihoc 2 = afer Oot 1G as 


SS & TOS ee 


62455 
$/141/60/003/03/010/014 


Oscillations of Quasilinear Autonomous B34 Es %8yst ems 
period 217w is in the form of Eq (1.6), where M), oo+, ML are 


arbitrary constants The independent variable is now changed in 

accordance with Eq. (1.8). It is now necessary to find the 

periodic solutions of the system defined by Eq. (1.9). This becomes 

identical with the periodic generating solutions when pp = 0. 

In order to obtain the necessary and sufficient conditions for the 

existence of periodic solutions, which take the form of the generating 

solution for p= 0 , it is necessary to generalize the method of 

auxiliary systems (Refs.5,6) to include the system represented by 

Eq. (1.1). The advantage of this system lies in the fact that in XK 

order to determine the necessary and sufficient conditions for the 

existence of a periodic solution of Eq. (1.1), it is sufficient 

to find a periodic solution of a certain auxiliary system of 
integral-differential equations which correspond to the system 

given vy “q (1.1). Consequently, the system defined by Eq. (2.1) 

is considered, where f(t) is a periodic vector function having 

a period 277u , 9, are periodic solutions of the homoge!:eous 


system defined by Eqs. (1.3), (1-4) and (1.5), while ae are 
Card 3/5 
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certain constants, which satisfy Eq. (2.2). The 


solution of Eq. (2.1) can be represented in the form of Eq (2.3), 
where M, are arbitrary constants and L, are certain definite 


operators which depend on the form of the homogeneous system 
represented by Eq (1-3). Now the auxiliary system is represented 
by Eqs- (2.5). The pasic properties of this system are stated in 
two lemmas. The periodic solution of Eqs. (2.5) is in the form of 
Eq. (2.6). It is then shown that the system defined by Eq- (1.1) 
has a periodic solution x(t, yp) , having 4 period 


~ = 2r/ull + pan)! , which becomes identical with the generating 
equation defined by Eq.(3.1), when PF = . The necessary and 
sufficient conditions for the existence of a periodic solution of 
the system represented by Eq. (1-1) is stated in three theorems. 

It is also shown that if the equations are analytic, the finding of 
the periodic golutions of the system is easier. 


Card 4/5 
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There are 7 references: 1 French and 6 Soviet. 
ASSOCIATION: Ural'skiy gosudarstvennyy universitet 


(Ural State University) 


SUBMITTED; January 28, 1960 
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S/103/60/021/006/019/027/ XX 


6.9800 (1024, N3%1 BYD B019/B063 
AUTHCR: Shimanov, S N. (Sverdlovsk) 
oO 
TITLE: Oscillation Theory of Quasi-linear Systems With a Constant 
Delay 


PERIODICAL: Avtomatika i telemekhanika, 1960, Yol. 21, No. 6, pp. 706-709 


TEXT: The present paper. gives the results of a study of almost periodic 
conditions in quasi-linear systems whose motion is described by ordinary 


\oaifferential equations. The author studies systems whose motion is de- 
scribed by the totality of all differential equations of the form 


dx (t)/dt = a 4%, (*) tours + ae %,(t) + bo 4%, (t -a) to. + bontnit -) + 
+ £5(¢) + a, [texy(t)e.-s xy(tdaxy(t = to. a(t - t)se] (3 = 1, 
2, .. ,n) (1). It is shown that (1) yields definite almost periodic 


solutions xe (tsp) for a sufficiently small lu| if the characteristic 
equation A(X)= Jan, - boi + b,,exp(-2-0)| = Oo (2) of (1) has no roots 
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lying on the imaginary axis dX. It is further shown that the solution 
x*(v,7) of (1) becomes asymptotically stable for t —m+4.s0if all roots 


of (2) have negative real values. Finally, it is shown that equation (1) 
has almost periodic solutions within a sufficiently small renge of Iu}, ; 
which become stable for t ——w +00. In first approximation, these solu- xf 
tions read xX, = My Py + + + M Yom + 9, (+t) C6 me Tei ae n), where M \ 
are the parameters and ~, Solutions cf the system dx _(t)/dt = a 1%, (t) + 

+ aX, (t) + bax, (t ~U) + 20 ¢ bonkn(t -T) + f(t) 
8 = 1, ,n) (3). BY. Bulgakov, A. M. Letov, A. I. Lur'ye, 
M. Ayzerman, Ya. Z Tsypkin, N. N. Eogolyubov, I. G. Malkin, 


A.M. Lyapunov, N. G. Chetayev, and N. N. Krasovskiy are mentioned. 
There ere 8 Soviet references. 


+ 
f 
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AUTHOR: Shimanov, S. nu. (Sverdlovsk ) 
PLTLis: S cblitey ol Movie ot Systems With Time Lag 
PERIODICAL: Prikladnaya matematika 1 meknanika, 1960, Vol 2h, 


Ur l, pp 5-63 (USSR) 


APSTRAGT Certain stability theorems oft Lyapunov (General 
problem of Stability ot’ Motion, 1990, Moscow) and 
Chetayev (Stability ot Motion, 1456) are shown to 

earry over into systems or linear dirrerential 
equations with time 43% 


sel a Ny (as (f+ D)seee Ta (l ), 4) (i = Vaan) (1.1) 
where X, (4 (hr) see % (qh), t) are functionals derined 


3 5. 
on arbitraby piecewise continuous functions x,(®) ror 
_TX WX, and such that X,(O,+++208¢) = O, The 


dard 1,6 author estabilshes these as well as instability 
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criteria in terms or the first (linear) approximation, 
by representing a solution as a trajectory in tie 
functional space C. He sets 

zr (t-- 9) = (Zit (9)} 


By (A) ror tized t being a point in the runctional 
space C (a tunction det'ined on the Interyal 

- TLUS 9). The author shows that the equilibrium 
motion x, (2%) = QO ls un:table if the perturbation 


difterential eyuations are such that it 1s possible to 
rind a functional vy [x 24,t) J(derined on the functions 
x, (2A), ++ 29% (2H) (-7K AIK ©) in the region |{ x(24) | 
< H, tz tos which 1s bounded and has an intinitesimal: 
upper bound ta the region v >o of function x ( ) such 
that (A) 


IZQI<M, — v(z(9),.) 50, t>t, (1.6) 
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SOV/4G-24 ~1-9/28 
tie region cxlsting tor any t2 ty and containing 
ditrerentiable runetions «(W) with arbltrarily small 
norm, Ghd such th: 0 the lewer derived functional 
v, Px( tra ty), t Jor v is positive-derinite in tie 
i 
tccton v > Oot (A). 2% functional ts called powltive- 
derinite feu eontinuea s funetion wr} cam be t'ound 
vuabbotydimc the conulttenss 


B (xy ()yeee eu (MYA) we (fz) ) (1.4) 
wir)ro> 0, O<rs HH, w (0) =: 0 


A tunctfLonal yv [x( 7%), ¢ J has an infinitesimal uppe: 
bound ir one can rind a continuous rurnction wy (>) 
oatiorying the conditicns: 
(41 (D)seooy tu (VY 7 wer (I) I) (1.5) 
uy,(r)r > 0, O<re H, w, (0) = 0 
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The Lunetlonal Vy [ x (TA), ie ] tc culied « Icwer 


derived emckieea oVoy [(2), | » Lf, apon sube 


"Ee § 54 ot cn + (irae Sees ay oe 5 . S i . : ‘ < 
euttobting fn thin tunetoonal any solution xy. ( 29} derided 


Oy ( nh ) . 


Jim inf can yr (419), 0) for At-. 40 (1.8) 


the Gabscript (1.1) denctes the bystem alony a 
trajectory trom wileh the limlt is calculated 


first Instability theorem: The motion x = 0 ts 


unstable If one can rind a funetional v [ x(W%),+ he 


oC that by suitably imposed initial conditions 


1%) Teese small (in norm), the tunetLenal 


v ve (Vi ),t] can te made to have the sane sin as 
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ey fF; vyde foggy, 
SOV/ 4a a La 


bueeren on ingtabllity: Tre motion 4-0 4s unstable 
if voohas the rvorn: 


1 
1 (2 (9), 0) =: Avge (),8) + w(x (),0) 


where A 48 a positive constant and woils a@ certain bool- 
Live funetlonal, The author alse considers the Jinvle 


wept Lon 


a ={ 2 (t-4- 9) dy, (9) 4X (x(t-+ 9),0) (2.4) 


Wheve the intezral ils a Stieltje's Integral und the 
Vunetional xX is assumed to satisry a Lipschutz 
condition in x(@4) and to be continuous int. THe 
Cirst approximation with lag is shown to be: 
19 ‘ i a 
a = Uy (t) -4- ay t(t — 2) (2.2) 
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SOV/LG6-24-1-4 25 
Tne author then uses fun. tionais and Lyapunov 's 
theorem to show that the trivial solution of (B) 
is unstable independently of the form of' X ir tne 
enaracteristic equation 
Q 
A () eon f -f- \ Ody, (9) — 0 (2.5) 
2 Sa e 
oo ar least one root with a positive real part. He 
notes that the result yoes through ror the case of 
multiple roots wita positive real parts and ror systems 
of equations with lag. Taere are 5 Soviet references, 
SUBMITTED: November 18, Lysy 
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’ own. ajectory 
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ne preceding nsider the P om 0. acc onda 8D 
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put the pier eft then to the SY 
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ee at 


: spaces 4 
a ino certain function SP unov (Ref: ? 
sidere 


we LyeP 
which is com transformation = 


e to A. i 
: F the aid of 3 the form 
8) is prougnt to 
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dt (Vs 2 ( VY = Az + Z > 
: It )), dt 1400 ) 2 ( 
1 and 1 are 1 vy 1460 ), ‘ ). 


expa i 
an Panded into the powe 


+ eee.o i 
the solution x = i af (ye dee 
On the fact whether 


Positive or negative 


vT series ey 4 


The autho Avie 
r 
-1) be asymptotically state? that whether 


ka 

Ikin ang G. V Kanenkoy are 
8: 8 Soviet, 
December 21, 1959 


There are 10 reference 


~entioned, 
SUBMITTED: 


1 American and 14 Hungarian 
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bee aap ay s/02¢/60/133/01/09/069 
guar C 111/C 333 
AUTHOR: Shimanov, S. N, aN 


TITLE: Almost Periodic Oscillations’ of Guasilinear Systems With Time 
Lag in the Case of begeneration 


PERIODICAL: Doklady Akademii nauk SSSR, 1960,Vol.123, No.1, pp. 36-39 
TEXT: The author considers the system 


(1) a(t) 8 xb F) ay (G) + ER(ty x(t +), BE), 


at 
where x t) is an n-dimensional vector, d 1(7) an n-dimensional matrix; 
\ 845 y)\l a Stieltjes measure, i) ij (2) functions of bounded varia- 


tion, Let the characteristic equation 
Coa 

(2) At(A) = | +B, + Se dry (5) | 
° 


possess m critical roots A Pewee XN n? while the real parts of the other 


1 
roots are smuller than -2 “(X>0). the functionals 

F(t), x(t +9),€ ) = $ F sare defined in D(H) : Wx(S)YS Hon 
the piecewise continuous functions x(7) ( “TE a =. O)and it is: 
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c 111/ © 333 
Almost Periodic Oscillations of Quasilinear Systems With Time Lag in 
the Case of Degeneration | 


po Rey x(7),&) = ze cXF, (ts x(&)) in De 2 KIS to (t.79> 
2.) F(t, x(J)) are finite trigonometric Sums, if one substitutes in 
them a piecewise continuous function x,() € D(H) in O-which for its 
pert is a finite trigonometric sum with respect to ty the frequencies 
of which do not depend Be vos) Es eye ) satisfy the Lipschitz 
conditions with respect to the variables x in p(i) > De- 


fo every critical root A. there corresgonds a periodic solution 
. (t) of (1) with €* 0. then the systen conjugate to (1) possesses 


, periodic solutions y ;¢*) which correspond to the @ critical roots 


ney a 


neorenw 1: Let x°(t) = uM, ¥ ,(*) fo aie MF (*) be an almost periodic 


solution of (1) for € = 0. If the parameter M; = ag satisfy the 
equations 
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3 t on 
: 41 Ss , . 
(5) Py liyeeeee My x tim EGF wyltah(t oD ores ACh DD 
y yr} 
- ,(t)dt 
and if the BQUetAeE ag : ( ) 
P, (Cu 
i 
(6) | —— ) - aA -0 
Mog =e? 


possesses no roots with vanishing real parts, then for sufficiently small 
€ (1) admits an almost periodic solution, (ts & ) which for E = 0 
transforms into the generating solution x (t, Mw). 


Tne d,, occurring in the theorem are defined by the scalar product 


a5 57 ( v(t +9 yj 1) Ly 


ij 
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C 111/ © 333 

Almost Periodic Oscillations of Quasilinear Systems With Time Lag in 

the Case of Degeneration 


Theorem 2 states that, if «ll noncriticai roots of (2) and all roots 
of (6) possess negative real parts, then the almost periodic solution 
x" (t,&) of theorem 1 is asymptotically stable for sufficiently enall 


e if only one of the above roots has & positive real part, then 
x* (t.€) is unstable. 


The author mentions N. N. Bogolyubov, J, 3. Malkin, G. J, 3iryuk and 


8 


H.R Krylov. 
There are 7 Soviet references, 


ASSOCLATION: Ural 'skiy gosudarstvennyy universitet imeni A. KH, Gor'kogo 


(Ural State University imeni ae Mo Gor'kiy) 


PRESENTED: March 9, 1960, by N. ON. Bogolyubov, Academician 
SUBMITTED: March 8, 1960 : 
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Paper presented at the Intl. Symposium o7. Nonlinear Vibrations, Kiev, USSR 
9-19 Sep 61 , 


research Technicel Physics Low teaperatuce Institute of the Ukrainian 335i, 
Academy of Seiences, Kharkov 


mien +1 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


RAR SREY ASAP DUE RE CR TTR SE Te 


SUPT DOA RY OS SP SSH Rae | Te Sean | be 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9 


89582 
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Nh 3400 c111/c222 
AUTHOR: Shimanov, S.N. 
TITLE: On the stability in the critical case of a zero root for 


systems with an after-effect (singular case) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematika, no. 1, 
1961, 152-162 


TEXT: The present paper is a continuation of an earlier paper of the 
author (Ref. 1 1: Ob ustoychivosti v kriticheskom sluchaye odnogo mlevogo 
kornya dlya sistem s posledeystviyem | On the stability in the critical 
case of a zero root for systems with an after-effect | PAM v. 24, no. 3, 
447-457,1960) and investigates the singular case. 

The author considers the system 


dx, (t) n 
st ae ° x(t +49 50) + Ce, (t 49) Getyeeam) (11) 
jel -t 


where the integrals are understood in the sense of Stieltjes, and the 
functionals X, defined on the piecewise continuous functions x, (9) ’ 
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-¥ ¢< 40, satisfy the conditions 


[x, (x") - X, f=" P< ux" - xt, b= CH xr + dx Wy 


(1.2) 
Wx(O) = supde,(2) s---y Iz,(@)1) for -Te FO, 
while Lys a, are positive numbers. Let the equation D4 
A(A) =| - EX + ( edt an (H| = 0 (1.3) 


-T’ 
have a vanishing root A, = 0, while for j>2 it holds Re A, < -2¢ 70} 
Let x, (t +9) , -t4 20 serve as an element of the trajectory x, (t) of 
(1. i: In the functional space B{x, (HE, -UV<é %£0 to (1.1) there 


corresponds the ordinary system (cf. Ref. $: N.N. Krasovskiy, Nekotorye 
gadachi teorii ustoychivosti dvizheniya [ Some problems of the theory of 
stability of the motion ] Fizmatgiz, 1959). 
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410) = Axi() +R (xi(2), (1.4) 


Gace, savy Kat (O)) = (Er (FE 0), aes Xa (C0), 


(-1<8< 0), 


Ap (di = a 0 
l2 \ xj(0)dny(®) (P= 0), es 


’ 
a 
<a 
ai~ t 
ote 
= 


jet = 
0 (- s < 8 < 0), 
R(¢ (8) =| Xi (91 (8), --» Ga(8)) (B= 0). 


The proof of stability of ‘the solution x,(*) = 0 of (1.4) is equivalent 
to the proof of stability of the solution x = 0 of (1.1). The author 
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considers the functional 
“ot 1 7 . 

> | 5 Ul Cegteelaa g(a! G5) 

efx] = 2 Ay Co) xslode 2 5 1S xe 85! 4 (9) 
me Ps aa tee Tetolve 4 ! 


defined on the piecewise continuous x(~). If x, (4) is a solution then . 
{ ix,(9 ti 

holds t{x,(5)| - tix,(9) | - Let A, 50) be the aes completion o 

the element of the i-th row and the j-th column of A(A). Let 


vag.3, (0) #0. Let 
—— 
5S) « TRH - {v5} {4 a (0) afer f (1.6) 


By the transformation 
y= fix(s)] , x(F) = 2(5) + dy 


(1.4) changes to 


(1-7) 
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St ~ r(y, 2,(9)) 


ast) = Az, (*) + 2(y,2,(9)s a); 


dt 


Y= 4 Ai (Okie) + by), Z = R(x, (9)) ste 


i - neional subspace 1 1 yb(+) 
the space B decomposes into a one dinens ¢ 
Satake fanctional space L with the index 1 1 z(@) so that f[z(+)] = 0. o4 
The author considers the system { 
1. 
Au(9) + 2(y, (9), 7) = 0 (1.9 
where ZEL. Let u*(y HEL, u*(0,8) = 0 be a solution of (1.9). By the 


transformation 


2(%) = 2,($) + u*(y,9) (1.10) 


(1.8) changes to 
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a (1.14) 
ae . Y,(y, 244(7)) 
az,,(4) 
Le hey (9) + (yr 244 
here 
" Yj(7) 2,0) = ¥072,(9) + oF, 9) (1.12) 


+ 
t au 
zalyn 242), #) = but (y,9) + (yy 246) + uhCr)- FE (7, 240) © 
In the present paper the author investigates the singular case Y, (y,0) =0 
and Z.(y,0,; 4) #0 nct investigated in (Ref. 7). In this case, (1.11) 


admits the solution 
yes 244(%) - 0 (2.1) 


and (1.5) admits the solution 
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x, (9) 2 be + u(c) (2.2) 


where c is an arbitrary constant. 
The following theorems are proved undar the assumption that the functionals 


x, are analytic in y if analytic functions y and differentiable functions * 


are substituted in them. 

Theorem 1: If by the transformations (1.7) and (1.10) the differential 
equations (1.5) of the disturbed motion can be written in the form (1.11) 
with ¥,(y0) = z,(y,0,9) = 0 then the undisturbed motion is stable. Here 


every disturbed motion being sufficiently little different from the un- 
disturbed one tends, with an advancing time, to one of the steady motions 


of the family (2.2). 
Theorem 1a : If (1.11) admits a functional integral of the form 


Y+ Fly, 2, (4) ,c) = c (2.14) 
(F(O, 0, 0) = 0) ’ 
where c is an arbitrary constant, F(y,2, 64) ,c) is a functional analytic in 


y and c which in the neighborhood of y = c = 0 admits an expansion in 
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terms of integral powers of y and c which begins with second powers, 
and if F in 2, (7) satisfies a Lipschitz condition the constant of which 


is arbitrarily small if ll z,() | + ly(t)] + [cl is mali, then the 


system (1.11) and (1.5) admit a family of steady solutions, i.e. there 
appears the singular case. 

Theorem 2: In the singular case, the system (1.11) and (1.5) admit a 
first functional integral of the form (2.14). 

Theorem 3 : In the functional space there exists an integral surface L, 


y = Fly,24(9)) (2.19) 
(where F is of the type (2.14)) on which all solutions decrease K 
asymptotically if the initial conditions y(0), z (9) are sufficiently 
small with respect to the norm, and belong to the surface L, 3 

y(0) = F(y(0), 2,99) 


If the assumption on the analyticity of the X°(y) = X(x(y,9)) is omitted 
then 
Card 8/9 
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Theorem 4 : Let 16)(y) = ¥,fy10) and 26) (y, a) = Z2(y,;0,4) be so that 
it holds uniformly in 


(e) 
fim 2G) 259: <5 (3.1) 


yoo Y°(y) 


beg (yyy <0 » ly|< & , then the undisturbed motion x = 0 of the sf 


system (1.1) and (1.6) is asymptotically stable. If Y°(y)y>0, 
lyl< § for y>O (or for y<0) then x = 0 is unstable (s. 
sufficiently small number). 

There are 7 Soviet-bloc references. 


is a 


ASSOCIATION: Ural'tskiy gosudarstvennyy universitet imeni A.M. Gor'kogo 
(Ural State University imeni A.M. Gor'kiy) 


SUBMITTED: February 8, 1960 
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of functions 7, ({) with bounded variation and the interval [ -1,0] 


as domain of definition. x(x(s)) is a functional of the piecewise 
continuous function x(t), which satisfies a Lipschitz-condition. The 
author considers the case of e pair of pure imaginary roots of the 
characteristic equation: 


ACA) =| nero an(4 | Os 


The differential system equivalent to system (1.1) has the forn 


dx (A) 
— « ara vae ; 
ax(af)/a for -C$20 
y() = Ax(1) =]o 
{ x¢f)anoh) ronan 
0 for -ls4<0 
Ns x(xif)) for 4-0 
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with the substitution x, (r§) = x(t+i),. devised by N. N. Krasovskiy. 
After a number of furthér transformations, the author obtains the 
system (1.1) in a form which permits the application of a stability 
condition of I. G. Malkin. This condition makes the Stability of 
the undisturbed motion x=0 dependent on the sign of the real part of 
an expansion coefficient, Finally, the author shows that an essential 
assumption of the stability condition derived is connected with the 
existence of a Lyapunov-transform. The author will continue this 
study in a second part. There are 7 references: 6 Soviet-bloc and 

1 non-Soviet-bloc. The reference to the Engiish-language publications 
reads as follows: Bellman R., On the existence and boundedness of 7 
solutions of nonlinear dirferential-difference equations, Ann, Math., 
90, No. 2 (1949), 347 ~ 355. 
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TITLE: On the stability of quasiharmonic systems with lag 


PERIODICAL: rikladnays matematika i mekhenika, v. 25, no. 6, 
196i; 992 - 1002 


TEXT; A method is proposed for computing the characteristic expo- 
nents of systems of linear differentiai equations with lag and 
with almosat-cBnstant periedic coefficients. Stability criteria are 
formuiaied for ths undisturbed motion of such systems. The quasi- 
harmonic system with lag 


dx(+ 
dxti) (a + pelt, p))x(t) -¢b = ph(t, w))x(t - 1) (1.1) 
+s considered, x - an n-dimensional vector, a, b - constant square 
matrices, g, h - matrices whose elements are analytic functions of 
vy and continuous functions of time t with period 2m, +t - the lag 
constant. The characteristic equation 
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ACA) i va + bee. BAe oO (1.2) 


26 considered, where E is the unit matrix. If among the roots of 
Eqe (1.2), there are several with zero real parts, then stability 
wlll be considerably waffected by the functions g and bh: the stabi- 
~lty of the motion x = 0 of system (1.1) ts considered for precise- 
-y this case. For each root A or Ey. (1.2), a p@ticular solution 
xe(t) 2 e*¥ ait) — (a(0) = AQ) (1.3) 
or Eqe (i.1) can be constructed, where a {is a constant with respect 
t4 t, and u, - pericdic functions of t. The constant a(p) is called 


the characteristico exponent. Below, a method is set forth whereby 
the characteristic exponents and the particular solutions of type 
\2¢3) can be calcuiated, Two cases are considered, depending on A, 


being a simple root or a muitipie roct. Assume is a simple root. 
& p P Pp 
Then the particular soluticn is sought in the form (1.3) where 
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2 ) (1) 
a, (p) = A, + pa, + Was + ee vg (ts y) = u, (t) + pu, Ola 
where a - unknown constants, u - unknowm periodic coefficients. By 
‘virtue of Eq. (1.1), (1.3) and (2.1), one obtains 


oe Di a au((t) + bul(¢ = t) emt ay 2 (s) (2. 2) he 


dul) (ty 


Fn aU! (L) but (tf — 1) et — Art) (0) 4g (t, 0) wl Ke) + (2.3). 


eee» h (t, 0) e~ tu (¢ — t) — ain (2) — du (¢ — +) em "101 


The only periodic solution of (2-2) with period 29, is the constant 
vector x = {1° One introduces u\o) = Fy in system (2.3) and sear- . 


ches its periodic solution u(1)(+) with period 2s. These solutions 
are found, by the method of undetermined coefficients, in the form: 


uw) (4) = ey, + UM) (E)e, (2.31): 


Further, the case of multiple Ay is considered. Setting 
Card 3/7 
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yl) n, %p, (t)te.o+ M, (0), mn?) (2422) 


' 
| 
(where M are arbitrary constants) and introducing yl?) in Eq. (2.3) | 
one obtains the equatio:s for tne periodic vector function v(l ; 4 
In order that these equations should allow periodic solutions, the 
_m conditions : 
i 
‘ 
t 


(0) (0) (0) (0) _ - 
a a (dj) M 1 treet dyn + Qy My ay 6G Qn Mn ~! = Q (2.13) 
have to be satisfied. In order that system (2.13) should allow a 


non-trivial solution, it is necessary and sufficient that its deter | 
Minant vanish 


/- @ a,d jx + 5/7 = 0. gs (2.14) 
It is shown that Eq. (2.14) has degree m and m roots ere a() 
If the roots are distinct, m Vee exponenta 
hs + pat d) +P ee Fs ile (2.15) 
will correspond to them. 1t there are multiple ones among the t 
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roots, then the quantities A, + a, {Ip (j = 1, ..., m) are the 


first approximations to the characteristic exponents. By the method 
of undetermined coefficients, one obtains 


ull) . nto, (+) tives + nite (+t) + ont) (4), (2.16) 


where ® are periodic functions and lM are constants. Introducing 


ult) in the equations for yl?) one obtains the conditions for the 


existence of a periodic solution in the forn 
~~ a (dM oe  djmMn) + QMO +. + Qn) — 
— an (dy My +. + dye Matti) + cds) = 0 (f == 4,...,m) 


where A are given constants. The coerficients ule), u(3) are found | 
analogously to u(1). Construction of solutions (1.3) in the gene- 
ral case: After a change of variables, system (1.1) is written 

oo) a au (t) + bu (¢ — t) e-* — Ayu (1) + yg (t, p) w(t) + (3.2) 
ct wh (tp) w(t — 4) eet + emt bu (¢ — tp (emer — ty) + 
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+ ph(t, p) u(t - 7) 18 (eos ~au(t), | (3.2) 


where « has yet to be determined. The periodic solutions of (3.2) 
are sought. A system of integro-differential equations is conside- 
red. Two lemmas are proved which give the conditions for the exis- 
tence of the periodic solutions. The second lemma states that for 
-the system (3.2) to have periodic solutions, it is aeogeaeey. and 
Suretesene that system 


3 My eoey My P» a) = = P, _{? a) My + coe + Pam (Ps a) M, = i 
eaaae (3.6) | 
have non-trivial solutions. Stability of undisturbed motion x = 0 
cf- (1.1): If all the m characteristic exponents have negative real 
tarts, then system (1.1) is asymptotically stable; it is proved 
that every solution of (1.1) decreases exponentially for sufficient-). 
ly small /p/ (p # 0). There are 7 references: 5 Soviet-bloc and 2 ~ 
i 
' 
i 


non-Soviet-bloc. The references to the English-langusge publicatias - 
read as follows: R. Bellman, On the existence and boundedness of - 
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olutions of nonlinear differential-difference equa ; 
of Mathematics, 1949, 50:2, 347-3553 FoR. Moulton, Periodic orbits 
Washington, Chap. I, 1920. 
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; . STABILITY OF MOTION OF SYSTEMS WITH DELAYED ACTION (PARTICULAR | 


’ CASE) (ULS2 


'  Shimarov, 5. _N. Sibirskiy matematicheski y zhurnal, v. &, no. 2, Mar- 
| Aor 1963, 457-279. $/199/63/004/002/011/013 


The stability of motion of a system described by the equation 


I ax) 
= f x(t + §)d n(9) + X{x(t + $)), (1) 
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..3 method of ‘solving the stability problem for ordinary differen- 
3 a,.Ned in the particular case. The formal construction of 
he family of puvis lic solutions of this system is presented in the form of in- 
finite series. i: i. -..own that under certain conditions this solution is unique 
ies representing the solution are convergent. The stability of 
motion x = 0 of system (1) in the particular case is proved in 
that employed for ordinary differential equations. It is 


amanner similar t 
i proved that wan the reduced system has a first integral in the form yy + @ 
| (y, ¥,2(4))= consi, the particular case holds. An exe \ple, taken from the theory 
of automatic control, is presented. [LK] _ 
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 PITLE; On the theory of differential equations with periodic coefficients and’ | 
: time lag p=. ; : 


SOURCE; Prikladnaya matematika i mekhanika, v, 27, no. 3, 1963, 450-458 
| TOPIC TAGS: theory of differential equations, equations with periodic co- ~ 
| efficients, equations with time lag, Krasovakiy method, monodromy operator 

; asymptotic stability of motion, jnstability of motion, conjugate system _ 


ABSTRACT: The following aystem of linear differential equations with delayed 


argument is studied by the method proposed by N. N, Krasovskiy in the functional space 
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~' Pg 4g (t) are continuous functions with the period W; yy (t,8 ) are continuous with 
reBnect to both arguments on the intervals -1¢ Es 0 “and o< t < + and are 
periodic with respect to t with the period W; and t is time lag. The corres- 
' ponding system of differential equations with the right-hand side in operator 
- form is written, and the concept of the monodromy operator U(, to) is intro- | 
- duced, It is shown that the spectrum of this operator does not depend on to and 
_ that eigenvalues of the operator U(w,t.) and the operator U(w,t) are connected 
' by a certain relation, It is established that the motion x = 0 ig asymptotically 
Stable when the modulus of eigenvalues of the monodromy operator is smaller 
than unity and unstable when the modulus ig larger than unity, The conjugate 
system of linear differential equations with leading argument and peciodic co- _.... 
efficients is studied along with system (1), Explicit expressions of first i 
cin gyale of system (l)in terms-of 38 olutidns of a conj ugate | 7 
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system are derived, and the relation between the spectra of monodromy 
operators of these two systema is established, The analytic form of eigen- 
vectors and of particular solutions extended over the entire t-axis is pre- 
sented, It is shown that from the space C.xzq in which solutions of (1) are 


out such that the motion of (1) in the N-dimensional subspace defined by this i 
basis can be described by the system of ordinary differential equations with i 
constant coefficients. The norm of its solutions,in the complementary subspace 
decreases faster than the exponent . ; 


Lexp thy log €, . a) 
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where ¢€ < land Lis a certain positive number, Orig. art, has: 44 formulas, 
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TITLE: On the convergence of optimal control of a@ countable system of 
differential equations 


SOURCE: Differentsial'nyye uravneniys, V. 2, no. 3, 1966, 314-323 


TOPIC TAGS: optimal control, time delay system, regulator analytic 
design i 


i ~B, 
ORG: Ural State University (Ural’skiy gosudarstvenayy aniversitet) 
\ 

ABSTRACT: The problem of analytic design of optimal regulators (the 
concept introduced by A. HM. Letove=the Letov problem) is analyzed in 
the case when the behavior of the control system is described by the 
system of differential equations with delayed argument 

{ 

| 


dx(t 

x(t) os ax(t—x) tu, (1) 
where a.and t > O are constants and u is the control function. N. Ne 
Krasovskiy (Prikladnaya matematika i mekhanika, v. 2, nO. 1, 1962, 
39-51) has shown that such optimal control uw exists and can be found 
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x(9) which describes the behavior of the control system on the pre= 
ceding interval of time t - t ¢ 8< +t. It is indicated that since 
construction of an exact optimal control function is difficult, an 
approximate method is considered in which the control function is takén 
in the form of a series 


OL= Sirs hys £10). | (2) 


feat 


where p, are constant coefficients and y are Linear functionals . 
dependitig on the roots A, of the charactefistics of system (1) without 
delay (t = 0). This metiloa, which is based on the method of decom=- 


posing functional spaces developed by S&S. N. Shimanov (Prikladnaya . 
matematika i mekhanika, v. 24, no. 1, 1960; and v. 27, no. 3, 1963), 
reduces the solution of the problem to the solution of the Letov probe \ 
lem for a finite system of ordinary differential equations. The prob- 
lem of convergence of series (2) to the optimal zontrol of the original 
problem is investigated. It is proved that the optimel control U, for 
an arbitrarily large FW is bounded and its upper bound does not Tw 
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LIAIEV AR OPEFATOL 

ABSTRACT: A method is presented for investigating unperturbed motions of systems 
with aftereffects for the critical case of double roots. The following equation is 
analyzed 


n 0 : 
a) =>) x(t + 8) d my (6) + Xp (21 (E+ Os oo ta (t +0) ) 
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where the integrals are interpreted in the sense of Stieltjes. A detailed fornula- 
tion of the problem is followed by a description of the splitting of the linear 
operator, an investigation of the stability of the system in the general case, and a 
stability investigation of a special case. Two groups of solutions of the first 
approximation equation correspond to the double zero roots. Origs art. has: 57 
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ABSTRACT: Tho authors consider 
1dx (0). aia 
rae =ax(t—) +g, (1) 


: 
which describes the porturbed motion of a syoten or automatic regulation. Here a and 
m ore constants, T > 0 is delay, € is a control, a functional defined on continuous 


curves x(t) (t 20), and is assumed to satisfy o Cauchy-Lipschitz condition 
HEL CO—ELeOO < Lhe O— 2 (ON) (2) 


where 


ao’ susie). (reso? 3) 
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The authors seek &/x(6)/ such that every solution with any initial function g(®) . 
(0) = 90) [(—1S 0-401) (4) 


as t-ro@ goes to 0, where the size of 
© ge 2 
ug) +. | fats) + 8 E(rypat (5) 


is required to be minimal (a and c are constants). A successive approximation scheme 
yielding convergence to an optimal control is given. "In conclusion it should be 
mentioned that this article was discussed at an inter-city seminar on the theory of 
controlled processes. The authors thank the leader of the seminar, Corresponding 
| member N. N. Krasovekiy of the Academy of Soienoes of the SSSR, for his valuable 
remarks." Orig. art. has: 40 formulas. 
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Loy J. 
Fire hazards of a gas burner. Fozh.delo 6 no.1:16 Ja ‘60. 
(MIRA 13:5) 
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1. Starshiye mastera pozharno-ispytatel'noy stnatsii, Rostov- 
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(Gas appliances) 
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Explosion-proof storage-battery lamp. Pozh.delo 7 no OTA 36) 
Je '61. 
1, Starshiye shnastera posharno-Lepytate? ney. wantsil, g. Rostov- 
-Donu, 
pee (Petroleum indistry--Fires and fire prevention) 
(Safety lamp) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549510007-9" 


cee er FOR RELEASE: ee TARDE CO: sc a ete del a 9 


SI i Sa eR ESE EES eieuari es 


eee 


KOSAREV, A., insh. (Rostov-na—Donu)s SHIMANOV, V., atarshiy master (Rostov- 
na-Donu) : 


22812 F '62. 
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USSR/Discases of Farm Animals. Pathology of Repreduction ~ Re3 - 
Abs Jour : Ref Zhur - Biol., No 7, 1958, No 31148 


Author: _Shimanov V-Ge— 
Inst ae 
Title : Treatnent of Gynecological Diseases in Karakul Sheep 


Orig Pub : Karokulevodstvo 4 zverovodstvo , 1957, No 3; 53-55 


Abstract ; It was established that gynecological disorders occasion o 
‘ high percentage of infertilizy in Karakul sheep (up to 60%). 
For the Treatment of Endonetritis and vaginitis, & lh so- 
lution of Synestrol, in oa dose of 0,.2-0.4 mol. once & aay, 

. wes adninistercd 3 times at intervals of 1-2 days between in- 
jections. local therapy consisted on syringing the genital 
orgens with KMnO),; hypertonic solutions of neutral solts, 
and aqueous solutions of organic dyes (pyoktanin,- rivenol, 
and methylene plue). ‘The best therapeutic effect was obe 
tained by the use of aqueous solutions of the organic dyes in 
combination with previous 4ntroduction of Synestrole -- 

I.Ya. Panchenko 
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Fire hazerd in peat briquetting plants. Torf. prom, 38 ro.4: 
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1. Pozharno-ispytatel'naya stantsiya Ispolnitel'nogo komiteta 
Moskovskogo oblastnogo soveta. 
(Peat industry—Safety measures) 
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Cutaneous nerves and Langerhans’ cells in psoriasis, Yest.ven.i derm. 
! no.2:32-36 Mr-dp '54, (MLRA 7:4) 


1. Iz Instituta teoreticheskoy meditsiny Akademii nauk BSSR (direktor - 
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(Psoriasis) 
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PAVIOV, N.F., dots.; SHIMANOVICH, A... 


Solusulphone (sulphetrone) in the treatment of lefomyom of the 
skin. Sov. med. 21 no.7:131-133 Jl '57. (MIRA 12:3) 


1. Is kafedry kozhnykh 1 venericheskikh bolezney (sav. - dots. N.¥F, 
Pavlov) Belorusskogo instituta usovershenstvovaniya vrachey (dir. - 
prof. M,N. Zhukova). 
(SKIN, HBOPLASMS, ther. 
leiomyoma, ther., sulphetrone (Rus)) 
(SULFONES, ther. use 
sulphetrone in skin leiomyoma (Rus)) 
(LSIOMYOMA, ther. 
sulphetrone in skin leiomyoma (Rus)) 
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Parenchynatous keratitis in acquired syphilis. Vest. derm. i 
ven, 36 no.7267~68 J1 '62, (MIRA 1537) 


1, Iz kafedry dermato-venerologii Belorusskogo inetituta usover— 
ahenstvovaniya vrachey (zav, - doteent N, F, Pavlov) 1 Slutskoy 
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Shimanovich, I. L, +-- "Investigation of Anode Deposits Obtained During the 
Electrolysis of Scluticns of Some Silver Salts." Cand Chem Sci, Moscow 


City Pedagogical Inst, Moscow 1953. (Referativnyy Zhurnal--Khimiya,No 1, 
Jan 54) 


Sos; SUM 168, 22 July 195) 
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Card 1/1 2 Pub. 151 - 3/42 


Authors : Skanavi-Grigoryeva, M, C., and Shimanovich, <. L. 
RORAN Tete RU nT! ; 
‘itle . 4 Anodic depositions obtained during electrolysis of silver salts -----— 


Periodical 3 Zhur. ob. khim. 24/9,.1490-1495, Sep 1954 


Abstract : The composition, structure and conditions favorable for the formation | 
of anodic depositions, usually obtained during the electrolysis of : 
aqueous AgNO3, Ag¥, Ho), AgC10,,, Ag2S0,,, AgC103 and AgC2H307-solutions, 
were investigated. It was established that the conditions favorable - 
for the derivation of anodic depositions depend upon the amount of 
electrolyte used, its concentration and upon the forms and dimensions 
of the electrolyzer and electrodes. The composition of the anodic de-. & 
positions and their relation to the current density, electrolyte con- . 
centration and temperature, are explained. Nine references: 3-USSR; 
5-German and 1-French (1696-1953). Tables; illustrations. 


Institution : The V. P. Potemkin Municipal Pedagogical Institute, Moscow 


Submitted : February 19, 1954 
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FOKROVSKIY, I.I.; PAVLYUCHENKO, M.M.; SHIMANOVICH, I.Ye. 


Diffusion of copper in the sulfide film formed on it. Dokl. AN BSSR 
5 no.11:499-502 HN ‘él. (MIRA 15:1) 


1. Belorusskiy gosudarstvennyy universitet {meni Lenina. 
(Copper sulfides) (Diffusion) 
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Continuous roller-type moisturizing and oiling machine. Kozh.- 
obuv.prom. 2 no.6:36 Je ‘60. (MIRA 13-9) 
(Leather--Machinery ) 
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SOV/112-57-6-12562 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1957, Nr 6, p 135 (USSR) 


AUTHOR: Shimanovich, O. L. 

TITLE: Outfit for Checking Multi-Range Volt-Ammeters 
(Ustanovka dlya poverki mnogopredel'nykh vol'tampermetrov) 

PERIODICAL: Inform. tekhn. sb. M-vo elektrotekhn. prom-sti SSSR, 1956, 

Nr 8 (92), pp 17-19 ‘ 

ABSTRACT: <A checking outfit of ‘the Krasnodar Plant of Electric Measuring 
Instruments is described. It comprises reference instruments that have a 
total of 48 measurement ranges, from 0.15 ma to 30 amp and 15 mv to 300 v 
DC, from 25 ma to 10 amp and from 1.5 to 300 v AC 50 cps. A system of 
signaling against incorrect connection of the reference instruments is provided. 


M. Kh. Sh. 
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8/0; 5 SOV/112-58-3-4207 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1958, Nr 3, p 108 (USSR) 


AUTHOR: Shimanovich,. O..L-——.... F 


TITLE: Control of an Outfit for Magnetizing Permanent Magnets 
(Upravleniye ustanovkoy dlya namagnichivaniya postoyannykh magnitov) 


PERIODICAL: Inform.-tekhn. sb. M-vo elektrotekhn. prom-sti SSSR, 1956, 
Nr 9, pp 14-18 

ABSTRACT: A relay circuit is described that controls a permanent-magnet 
magnetizing outfit. The outfit includes a stepdown transformer with one 
secondary turn that creates a magnetizing field. To secure cutting off the 
transformer at the most opportune moment, in terms of voltage amplitude and 
phase, a control circuit is provided consisting of four telephone-type relays, 
a step-by-step selector, and a selenium rectifier. The selector winding can 
be connected to the AC line, via a half-wave selenium rectifier, by a push- 
button. Current pulses advance the selector rotor in synchronism with the 
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8(0} , SOV/112-58-3-4207 


Control of an Outfit for Magnetizing Permanent Magnets 


eupply-voltage frequency; thus, the transition of the selector wiper from one 
group to another is definitely tied to the supply-voltage phase. Therefore, 

the moments of operation of two relays connected to the selector bank will also 
be tied with the supply-voltage phase. A magnetic starter that controla the 
transformer is switched on by one of these relay-switches and off by the other. 
Two other relays, one of which forms a pulse-couple with the step-by-step 
selector, serve to reset the circuit components. The magnetization intensity 
is stabilized by the following stable time parameters of the magnetic starter: 
high mechanical controlling torque, anti-vibration mounting on a brick wall, 
rigid construction, and the lowest possible moment of inertia of the starter 
armature. 


V.Yu.K. 
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SHIMANOVICH, S.L. | 
Use of the staining method of examining loess soils. Dokl. AN BSSR 5 
no.3:122-124 Mr 161. (MIRA 14:3) 


1. Institut geologicheskikh nauk AN BSSR. Predstavleno akademikom 
AN BSSR K.I. Lukashevyn. 
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SHIMANOVICH, S.L. 


Distribution of titanium in the cover ecediments of the White Rus- 
sian Polasye, Dokl, AN BSSR. 8 no.121807-809 D ‘64. (MIRA 1884) 


1, Laboratoriya geokhimicheskikh problem AN BSSR. pt 
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BORODACHEV, I.P., Fandidat tekhnicheskikh nauk; GARBUZOV, Z.Ye., inzhener; 
redaktor; GOROKHOV, B.N. laureat Stalinskoy premii, inzhener; 
KOSTIN, M.I., inzhener; POPOV, N.I., inshener; PRUSSAX, B.H., 
inzhener; SHIMAMOVICH, S.V., inshener; PETERS, Ye.R., kandidat 
tekhnicheskikh nauk, “yatsénzent: KRIMERMAN, M.N., inshener, 
redaktor; MODEL', B.I. | tekhnicheskiy redaktor. 


(Machines for constructing irrigation systems] Mashiny dlia 

sooruzheniia orositel'nykh sistem. Pod red. Z.8.Garbusova,. 

Moskva, Gos.nauchno-tekhn.izd-vo mashinostroitel ‘noi lit-ry, 

1951. 236 p. (MLRA 9:1) 
(Irrigation) 
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SHIMRBMOVICH SH 
KOSTIN, M.I.; SHIMANOVICH, S.V.; VERZHITSKIY, A.M., inzhener, retsenzent; 
BOYKO, °O@“"(hitener: Fedaktor; TIXHONOV, A.Ya., tekhnicheskiy 
redaktor. 


(Excavating machinery; handbook) Exskavatory; spravochnix. Moskva, 
Gos. nauchno-tekhn. iszd-vo mashinostroit. 4 sudostroit. lit-ry, 1954. 
493 p. (MLBA 7:10) 


(Excavating machinery) 
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